INTRODUCTION AND OBJECTIVES:
Completion of a minimum number of index procedures is required for urology residency graduation. Interestingly, no thresholds are stipulated regarding the surgical technique utilized. Therefore, it is unclear if the distribution between robotic and open technique learning is balanced for the trainee. To evaluate this question, we assessed the distribution of robotic and open surgeries performed by residents upon graduation.
METHODS: We obtained voluntary ACGME graduated resident case logs between 2011-2017 from 11 academic institutions. These dates were selected as the ACGME began coding robotic cases separately in 2011. Data was de-identified and trends in robotic and open major surgeries (reconstructive, oncologic and pediatric) were compared using Wilcoxon Rank Sum tests.
RESULTS: 136,868 major surgical cases were recorded by 209 graduating residents from 2011-2017. The median proportion of robotic cases increased from 2011 to 2017 across all major surgery (14.2% to 26.7%); reconstructive (2.9% to 9%); oncologic (27% to 54.2%); and pediatric (0% to 1.6%) (p for all < 0.001). Distribution trends over time are shown in Figure 1 . Pediatric urology demonstrated the most blunted trend with a median of 3 robotic cases (IQR 0, 24) CONCLUSIONS: Robotically preformed cases by graduating urology residents are increasing across all major surgical categories. However, the balance of technique utilized and the pace at which this distribution is changing vastly differs among reconstructive, oncologic and pediatric surgery. Continued evaluation is necessary, as such data may serve as a platform for determining if surgical technique standards are needed to maintain training integrity.
INTRODUCTION AND OBJECTIVES: Historically low, the proportion of female urology residents now exceeds 25% in recent years. Simulation of surgical skills is increasingly common in modern residency training and can allow for objective assessment of technical skills. The objective of this study was to identify gender differences in self-assessment of surgeons and trainees.
METHODS: Medical students, residents, attending and retired surgeons completed simple interrupted (SIS) and running subcuticular suturing (RSC) tasks. Assessment was self-rated using previously tested visual analog motion scales. Tasks were video recorded and rated using identical motion scales by blinded expert surgeons who had undergone training to standardize their assessment.
RESULTS: Female (n[17) and male (n[20) participants were equally distributed by level of training (medical students, n[10; residents, n[15; attending and retired surgeons, n[12) , p[0.76. Five expert surgeons evaluated 220 30-second video segments of suturing tasks (mean 3.0 segments per task per participant). Self-assessment correlated well overall with expert rating for SIS, RSC tasks in the following domains, respectively: motion economy (p <0.001, p<0. Mean individual difference of self-assessment and expert assessment scores (SAS-ERS) differed by gender in the domains of motion economy (-1.1AE1.6 female vs -0.2AE1.6 male, p[0.08 for RSC) and fluidity of motion (-1.2AE1.6 female vs -0.1AE1.8 male, p[0.04 for SIS). a SAS-ERS was similar in the domains of tissue handling and coordination.
a SAS-ERS did not differ significantly in any domains across levels of training. Expert ratings did not differ significantly by gender for any domain.
CONCLUSIONS: Female surgeons and trainees under rate some technical skills on self-assessment when compared with expert ratings, while male surgeon and trainee self-ratings were concordant with experts. Further work is need to determine if these differences are accentuated across increasingly difficult tasks. Computer vision recognition of surgical maneuvers (e.g. suturing, tying, etc.) can expedite video review and objective analysis. Here, we explore how common machine learning techniques can predict surgical maneuvers from a continuous video record of surgical benchtop simulations.
METHODS: Hand movements of 37 clinicians performing simple and running subcuticular suturing benchtop simulations without sensors were recorded via digital video. Three machine learning techniques (decision trees, random forests, and hidden markov models) were selected to classify surgical maneuvers every two seconds (60 frames) of video. Twenty percent of all video segments were randomly selected to serve as a test set for random forest prediction across all tasks, while thirty percent of participants from each experience group (medical students, junior residents, senior residents, attendings) comprised a testing set of twelve participants (ie, participant-controlled). This allowed for both random selection and within-user population accuracy prediction estimates.
RESULTS: Applying the following machine learning techniques, computers were able to accurately classify surgical maneuvers. Random forest predictions of surgical video correctly classified 74% of all video segments into suturing, tying, and transition states for a randomly selected test set. By comparison, decision tree analysis correctly classified 64% of video segments. Hidden markov model adjustments improved the random forest predictions to 79% for simple interrupted suturing on a subset of randomly selected participants.
CONCLUSIONS: Random forest predictions aided by hidden markov modeling provided the best prediction of surgical maneuvers. Marker-less video motion tracking combined with machine learning can accurately predict surgical maneuvers from a continuous video record and may enable more efficient video review of surgical procedures.
